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phenicol was added to her antibiotic regimen. Because 
of the persistence of high fever, a head C T  scan was 
pedormed, and showed multiple septic emboli. She 
\vas transferred to a cardiothoracic surgery unit, where 
she underwent emergency niitral valve replacement. 
Postoperatively, she received intravenous ceftriaxone 
for 4 weeks, and she is well 9 months after her 
discharge. 
This young woman had all the characteristics of 
endocarditis due to Haernophilus inflzienzue, a potentially 
lethal condition; large vegetations, multiple emboli, 
progression of the vegetations despite appropriate 
treatment and sterilization of blood cultures, and need 
for emergency surgical intervention [l-51. Since she 
had undergone several invasive dental procedures, we 
assume that the pathogen originated from the oro- 
pharynx. This case is instructive not only because it 
shows all the clinical features of Haeniopliilns i@uenzue 
endocarditis, but also because it happened in a patient 
with mitral valve prolapse without a murmur. In patients 
with mitral valve prolapse and a systolic murmur, 
chemoprophylaxis is recommended, but in patients 
without an audible regurgitant murmur, it has been 
estimated that the risk of endocarditis is not signi- 
ficantly increased compared to that of persons with 
normal valves (61. 
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Comparison of the effect of two decontamination 
procedures on the detection of Mpbacterium 
tuberculosis complex in respiratory specimens by 
a target-amplified test 
CIin 'Wicrobiol Infect 1998; 4: 116-1 18 
Reports of' a re-emergence of tuberculosis [I-31 
(mostly favored by HIV infection), hospital outbreaks 
[4] and multiresistant tubercle bacilli [5-71 emphasize 
the importance of correct and rapid diagnosis arid 
specific therapy. 
A commercially available isothermal transcription- 
mediated amplification system developed by Gen- 
Probe (San Diego), which detects Mycobacteriurn 
tuberculosis complex directly in respiratory specimens, 
can detect as few as one mycobacterium cell equivalent 
[8] .  According to the instructions of the manufacturer, 
the amplified Mycobacterium Direct Test (MTD) 
should be carried out only with sediments of specimens 
decontaminated with K-acetyl-L-cysteine (NALC)- 
NaOH procedures or NaOH procedures recom- 
mended by the Centers for Disease Control and 
Prevention (Atlanta, GA) [9,10]. 
However, Pfyffer et al. [ l  11 evaluated the MTD 
for sediments of sputa and bronchial and tracheal 
aspirates, and bronchioalveolar lavages decontaminated 
with sodium dodecyl (lauryl) sulfate-NaOH (SDS- 
NaOH) and found almost equal sensitivities and 
specificities in comparison to the NALC-NaOH 
decontamination procedure. A decontamination with 
SDS-NaOH [12] and sodium triphosphate [13] was 
used by different study groups for the MTD for non- 
respiratory specimens. 
Another decontamination procedure is based on 
the antibacterial activity of the quaternary ammonium 
compound benzalkonium chloride. This decontamina- 
tion method is used in our laboratory. To investigate the 
influence of benzalkonium chloride decontamination 
of respiratory specimens in comparison with the 
recommended NALC-NaOH decontamination pro- 
cedure on the MTD, we compared 18 specimens (17 
sputa, one bronchoalveolar lavage) from which M.  
tuberculosis had previously been isolated by culture, with 
18 specimens (12 sputa, two tracheal aspirates, four 
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bronchoalveolar lavages) which had shown no growth 
of M. tuberculosis complex. The M. tuberculosis complex- 
positive specimens were taken from a stock of 
specimens which were deep frozen at -2OoC, the oldest 
dating from 1983. M. tuberculosis complex-negative 
specimens were obtained from patients of the 
University Hospital of Tubingen, who had undergone 
diagnostic examination of pulmonary infiltrates and 
were microscopically and culture negative for acid-fast 
bacilli. O n  M. tuberculosis complex-positive specimens 
from which enough material was available, the 
decontamination procedures and detection by MTD 
were done in duplicate on different days. Equal parts of 
the several specimens were decontaminated by 
NALC-NaOH and benzalkonium chloride (Zephirol, 
BioMerieux, Nurtingen, Germany) [14], respectively. 
For the NALC-NaOH procedure 5-10-mL 
amounts of the specimens were placed in 50-mL plastic 
centrifuge tubes, and an equal volume of NALC- 
NaOH decontamination suspension (4% NaOH, 
2.9% sodium citrate, 0.5% NALC) (Sigma Chemical 
Company, St Louis, Mo) was added. After being 
vortex-mixed and shaken for 15 min, the mixture 
was neutralized by adjusting to 25-50 mL with sterile 
0.067 M phosphate buffer (pH 6.8). Then, two to three 
drops of sterile Tween-80 (5%) were added. The 
mixture was centrifuged at 3000g for 15 min and the 
supernatant was discarded. Subsequently, the sediment 
w3s resuspended in 1 mL of phosphate buger. 
For the benzalkonium chloride decontamination, 
5-10 mL amounts of the specimens were placed in 
50 mL plastic centrifuge tubes, and an equal volume of 
benzalkonium chloride and L-cysteine hydrochlorate 
was added. After being vortex-mixed, the specimens 
were left at room temperature for 15 min for 
decontamination. Then, 20 mL sterile phosphate 
buffer (pH 6.8) was added and the mixture was vortex- 
mixed again. After centrifugation for 20 min at 
3000 rev/min, the supernatant was discarded and the 
sediment was resuspended in 1 mL bovine serum 
albumin to stop the decontamination process by 
neutralizing benzalkonium chloride. 
Smears were made after each decontamination 
procedure, stained with auramine-rhodamine fluoro- 
chrome (Sigma Chemical Company, St Louis, Mo) and 
rated semiquantitatively [15]. Microscopically positive 
smears were confirmed by Ziehl-Neelsen staining. 
The specimens were processed for the MTD as 
recommended by the manufacturer. The relative light 
units (RLU) were measured by a Luminometer I 
(Gen-Probe, San Diego, USA). Samples with values of 
2 3 0  000 R L U  were considered to be positive, and 
samples with values of < 30 000 RLU were considered 
to be negative. 
In a comparison of the decontamination methods, 
eight smears showed equal bacterial densities, while 
10 smears presented higher densities after NALC- 
NaOH decontamination than after benzalkonium 
chloride decontamination. Subjectively, the auramine- 
rhodamine-stained smears after NALC-NaOH 
decontamination were less affected by background 
light activity than those after benzalkonium chloride 
decontamination. All 18 A4. tuberculosis complex- 
positive specimens were found to be positive in the 
MTD. No differences were seen between the decon- 
tamination procedures. ALI M. tuberculosis complex- 
negative specimens resulted in negative RLU values in 
the MTD. Thus the sensitivity and specificity of the 
MTD were identical for both decontamination 
methods and amounted to 100% in the performed 
series. The seven specimens which were processed in 
duplicate showed positive reactions in the MTD after 
NALC-NaOH decontamination and after benzal- 
konium chloride decontamination on both occasions. 
The  detergent benzalkonium chloride was 
described by Domagk [16] as a disinfecting agent 
and later found to have a negligible effect on tubercle 
bacilli and spores [17]. Thus it was established as a 
decontamination agent for specimen handling in the 
diagnosis of tuberculosis [ 181. 
The effect of benzalkonium chloride is unchecked 
in most liquid media; however, in egg-containing solid 
media the detergent is neutralized by phospholipids 
[19]. In our present decontamination procedure, 
neutrahzation of benzalkonium chloride is dependent 
on bovine serum albumin. Withdrawing neutralization 
at  the end of the decontamination procedure may, 
however, result in damage to mycobacterial cells 
and denaturation of the amplification enzyme in the 
MTD. 
NaOH has a mucolytic effect which is improved 
by NALC. Cells become necrotic by colliquation. This 
may be responsible for the observed lesser background 
light activity of disturbing substances in the auramine- 
rhodamine-stained smears as compared to smears 
prepared after benzalkonium chloride decontamina- 
tion. Discrepancies seen while rating mycobacterial 
cells microscopically may be due to coaggregation of 
mycobacteria and ensuing heterogeneous distribution 
in the different specimens. Nevertheless, the differences 
between microscopically determined mycobacterial 
densities after NALC-NaOH decontamination and 
after benzalkonium chloride-based decontamination 
were not significant. 
Although the MTD showed equal sensitivities with 
the two decontamination methods, there remained 
doubt concerning the neutralization of benzalkonium 
chloride. After the supernatant is discarded at the end 
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of the decontamination procedure, the remaining 
amount of the detergent may not be completely 
neutralized by 1 mL BSA. In this case the amplification 
enzyme of the M T D  will be denaturated and a false- 
negative result will be obtained. 
The MTD is a rapid method for detecting 
IZI. rttberrulosis complex in respiratory specimens, with 
reported sensitivities of 93.9% [I 11 or 91.9% [201, and 
specificities of 97.6% Ill] or 100% [20]. Pfyffer et al. 
[l I ]  in  1994 reported almost equal sensitivities 
and specificities when performing the MTD after 
decontamination with NALC-NaOH and after 
SDS-NaOH. For non-respiratory specimens they 
modified the MTD procedure by increasing the 
amount of sample 10-fold, pretreating the sample with 
a detergent, and increasing the amplification time from 
2 to 3 h. Although our findings show that the MTD 
may also be processed after decontamination of 
respiratory specimens by benzalkonium chloride, the 
effects of this decontamination method on non- 
respiratory specimens needs to be elucidated. 
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